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Legend to PI. 6: fig. x should be 2, fig. 2 should be 1. 

Page 160, last line, ‘‘ 20 to 42’’ should read ‘‘ 55 to rrs.’’ 

Page 161, Footnote, ‘‘Colletotrichum Higginscanum”’ should read ‘‘ Colletotrichum Higginsianum.” 
Page 294, line 19 from bottom, ‘‘rachis” should read “‘rachilla.”’” 

Page 306, line 7 from bottom, ‘‘ Pl. 46, B’’ should read “‘ Pl. 46, C.”” 

Page 314 should be 316, page 316 should be 314. 

Page 439, line 5 from bottom, ‘‘Table IV’ should read ‘‘Table VI.” 

Page 442, Table IX, “A ime caninum” should read “Agrostis canina.’ 


Page 442, Diagram 3, last line, ——— n- should read ——- 


Page 448, line 2 below Table XVII, ‘‘Table XVI” should read ‘‘ Table XVII.” 

Page 448, line 3 from bottom, ‘‘both”’ should read ‘‘all.”’ 

Page 468, Table XXIX, “A gropyron stolonifera’’ should read ‘‘Agrostis stolonifera.”’ 

Page 485, line 13, ‘‘longer’’ should read ‘‘shorter.”’ 

Page sor, line 5 ffom bottom, ‘‘cochylis”’ should read ‘‘Conchylis.”’ 

Page 637, under ‘‘Literature cited,” ‘‘(2) Lusk, Graham. The Elements of the Science of Nutrition. 
326 p., 11 fig. Philadelphia and London.”’ should read ‘‘(2) Lusk, Graham. 1914. The Fundamental 
Basis of Nutrition, p. 20, Yale Univ. Press.’’ 

















ILLUSTRATIONS 
PLATES 
Lire History OF PLUTELLA MACULIPENNIS, THE DIAMOND-BACK MOTH 


PLATE 1. A.—Plutella maculipennis: Adult. B.—Plutella maculipennis: Lar- 
va. C.—Putella maculipennis: Pupa. D.—Leaf of mustard, showing 
injury by Pletella maculipenmss ...... 00. ccccccccscccesccccccecocccesens 

PLATE 2. A.—Angitia plutellae, parasite of Plutella maculipennis. B.—Spi- 
lochalcis delira, a parasite on Angitia plutellae 


DAILY VARIATION OF WATER AND DRY MATTER IN THE LEAVES oF CoRN 
AND THE SORGHUMS 


PLATE 3. Milo, corn, and kafir leaves, illustrating the method used for obtaining 
the leaf samples for the determination of the water and dry matter....... 


A New DIskasE oF WHEAT 


PLATE 4. 1, 2.—Spikes magnified to show more distinctly the dark blotches 
and stripes which are signs of the disease. 3.—Outer surface of a leaf 
sheath showing black spots and stripes occupied by bacteria............. 

PLATE 5. Spikes magnified to show black stripes on glumes and awns........ 

PLATE 6. 1.—Black stripeson glumes, awns, and rachis. 2.—Spikelets aborted 
and blackened, awns twisted, rachis badly diseased (blackened or water- 
soaked in appearance and oozing bacteria)............ 00. cece eee eee eee 

PLATE 7. 1.—Rachis black and oozing honey-yellow bacterial slime which 
dries as pale yellowish or whitish crusts. 2, 3.—Same disease on upper 
part of culm showing as dark spots or stripes oozing pale-yellow masses of 

PLATE 8. Shriveled kernels from a single head of wheat like those shown on 
Plate 4. Not one berry is plump, and many are badly shriveled 


A FurTHER CONTRIBUTION TO THE STUDY OF ERIOSOMA PYRICOLA, THE 
Woo.Ly PEAR APHIS 


PLATE 9. A.—Eriosoma lanuginosa: Distal segments of antenna of spring 
migrant. B.—Eriosoma pyricola: Distal segments of antenna of spring 
migrant. C.—Eriosoma pyricola; Distal segments of antenna of fall migrant 
from European pear stock. D.—Eriosoma pyricola: Distal segments of 
antenna of fall migrant, American material. E.—Eriosoma pyricola: Distal 
sggments of antenna of spring migrant................... 0. cece cece eee 

PLATE 10. Eriosoma pyricola: A, D.—Galls containing fourth-instar stem 
mothers. B, C.—Mature galls. E.—Old gall 


ISOLATION OF CYANURIC ACID FROM Soll, 
PLATE 11. Cyanuric acid isolated from Indiana soil 


Cr ee 


A NEEDLE BiicHt of DoucLas Fir 


PLATE 12. A.—The needle-blight fungus as it appears normally infecting the 
1-yeaf-old needles of Pseudotsuga taxifolia. B.—An 18-year-old Douglas 
fir, showing the thin foliage due to infection with the needle-blight fungus. 
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A COLLETOTRICHUM LEAFSPOT OF TURNIPS 


PLATE 13. A.—Leaves of a turnip nine days after inoculation with conidia of 


Colletotrichum brassicae. B.—A turnip leaf showing spots produced by 
Cy lemlras borin OVGSBICOR 056 654 8 GS ta inks lite.s s 0.04.2 alee nemedancrere 


PLATE 14. Colletotrichum brassicae from turnip: A.—Section through an acervu- 
lus on a turnip leaf. B.—Conidia from a turnip leaf 


BLACK RootTrRot OF THE APPLE 


PLATE 15. A.—A healthy 6-year-old apple tree contiguous to the affected tree 
shown in figure B, which appears in the background. B.—A 6-year-old 
apple tree showing pronounced symptoms of rootrot in the thinness of the 
foliage and inclination of the trunk. C.—Xylaria polymorpha fruiting on 
large lateral root of a 7-year-old apple tree. D.—Xylaria hypoxylon devel- 
oping stromata on an apple root after three months in a moist chamber. 
E.—Terminal growths of trees shown in figures A and B, showing effect of 
tootrot on annual increase in length: a, branch from the tree affected by 
rootrot; b, branch from the healthy tree. ............. ccc cece cece cece eees 

PLATE 16, A.—A longitudinal section of a living apple root inoculated at X 
with mycelium of X. hypoxylon showing discoloration of wood and bark, 
after six weeks in a moist chamber. B.—Surface view of a living apple 
limb inoculated with X. hypoxylon after five weeks in moist chamber. 
C.—Black encrustation produced on an apple limb inoculated with X. 
hypoxylon in a moist chamber. D.—An 8-day old colony of X. 
hypoxylon on starch agar showing characteristic zonation and lobed 
margin. E.—A longitudinal section of a living apple root inoculated 
with Sphaeropsis malorum, after four weeks in a moist chamber. F.—A 
surface view of a living apple root inoculated with mycelium of X. 
hypoxylon, after four weeks in moist chamber ...............-..2+-00005 

Puate 17. A.—Xylaria hypoxylon fruiting at the base of a dead apple tree. 
B.—Stumps of young apple trees which have died from rootrot after hav- 
ing been planted where old trees had died from the same cause. C.— 
Black rootrot lesions on an apple root from Cloverdale, Va. D.—Longi- 
tudinal section of a stroma of X. polymorpha, showing perithecia embedded 
in the periphery. E.—Conidial stromata of X. hypoxylon in petri-dish 
culture on Czapec agar. F.—Mature stromata of X. hypoxylon from stump 
shown in figure A, producing ascospores after one month in a moist chamber. 


PHYSIOLOGICAL EFFECT ON GROWTH AND REPRODUCTION OF RATIONS 
BALANCED FROM RESTRICTED SOURCES 


PLATE 18. Cattle showing the effect of a ration of wheat grain and wheat straw: 
A.—Condition at the initiation of the experiment. B.—Condition after 
12 months on the ration. Note the sluggish and sleepy condition. C.— 
Condition after 12 months on the ration. Note the distinct emaciation. 
D.—Condition of two yearlings after 18 months on the ration. Both are 
in sluggish condition and one of them is blind 


ee 


PLATE 19. Cattle showing the effect of a ration of corn grain and corn stover: 
A.—Condition at the initiation of the experiment. B,C, D.—Condition 
after 12 monthson the ration. Note the alert and thrifty condition. E.— 
Condition after 30 months on the ration. Note the splendid condition. ... 

PLATE 20. Cattle showing the effect of a ration of corn grain and wheat straw: 
A.—Condition at the initiation of the experiment. B.—Condition after 
12 months on the ration. C.—Condition after 30 months on the ration 
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PLATE 21. Cattle showing the effect of a ration of wheat grain and corn stover: 
A.—Condition at the initiation of the experiment. B.—Condition after 
12 months on the ration. C.—Condition after 30 months on the ration..... 
PLATE 22. Cattle showing the effect of a ration of corn grain, wheat straw, and 
alfalfa: A.—Condition at the initiation of the experiment. B.—Condi- 
tion after 6 months on the ration. C.—Condition after 24 months on the 
WOU... ois ig Se etetera nee Sharer iis ee Read coeemts ce suhectkerneces 
PLATE 23. Cattle showing the effect of a ration of wheat grain and corn stover: 
A-C.—A, Mother (No. 637) in poor condition. B, Calf weak with peculiar 
attitude of head. C, Calf grew strong. D.—A heifer (No. 635) showing 
the effect of a ration of corn grain and wheat straw after 24 months. E-F.— 
A cow (No. 575) and her calf, showing the effect of an all-corn-plant ration 
REULE RG ING aia: 0 Sse chidiie «bie HRTNE Dc ce CUEN SRR + eT T so chvasne 
PLATE 24. A-B.—A cow (No. 642) and her calf, showing the effect of a ration 
of corn grain, wheat straw, and alfalfa hay. C-D.—A cow (No. 636) and 
her calf, showing the effect of a ration of corn grain and wheat straw. E-F.— 
A cow (No. 636) and her calf, showing the effect of a ration of corn grain, 
wheat straw, and organic salts. ......... 0... cece cece cece eee e eee eeeeeeees 
PLATE 25. A-~B.—A cow (No. 641) and her calf, showing the effect of & wheat 
grain and corn-stover ration. C.—The calf of cow 641, showing the effect of 
a tation of wheat grain, wheat straw, and magnesium citrate. D.—The 
calf of cow 651, showing the effect of a wheat-grain, wheat-straw, and 
organic-salt mixture. E-G.—A cow (No. 570) and her calf, showing the 
effect of a wheat-grain, wheat-straw, and organic-salt mixture............ 
PLATE 26. A~-B.—A cow (No. 637) and her calf, showing the effect of a wheat- 
grain and corn-stover ration. C.—The calf of cow 636, showing the effect 
of a wheat-grain, wheat-straw, and organic-salt mixture. D-F.—A cow 
(No. 644) showing the effect of a ration of baked wheat and wheat straw. ... 
PLATE 27. A-B.—A cow (No. 645) and her calf, showing the effect of a baked- 
wheat, wheat-straw, and organic-salt mixture. c-p.—A cow (No. 637) 
and her calf, showing the effect of wheat-flour and corn-stover ration. 
E-F.—A cow (No. 652) and her calf, showing the effect of a wheat-flour 
SAE COMIN UE TIN oo s Fiscceic ccs cnccesVenapeennumuos gatedeccecetas 
PLATE 28. A-B.—A cow (No. 650) and her calf, showing the effect of a ration 
of corn grain, corn stover, and organic salts. C-D.—A cow (No. 594) and 
her calf, showing the effect of a ration of corn grain, corn stover, and a 
mixture of inorganic bases as carbonates. E-F.—A cow (No. 647) and 
her calf, showing the effect of a ration of corn grain, corn stover, and mag- 
WEI CTR yas iv ds cli Vile nn cok wacuiecinies vst nainsieSigtac maleate rope nea J 
PLATE 29. A+B.—A cow (No. 563) and her calf, showing the effect of a ration 
of corn grain, corn stover, sulphuric acid, and phosphoric acid. C.—The 
calf of cow 642, showing the effect of a ration of wheat grain, wheat gluten, 
corn stover, and butter fat. D-E.—A cow (No. 653) and her calf, showing 
the effect in 1915 of a ration of wheat grain, wheat gluten, corn stover, and 
WO IEEs seratncs cen cicacuackecuscuns cond Ckentindgnenteene hadenecet ss 
PLATE 30. A~B.—Cow, D, illustrating the effect in 1916 of the same ration as 
in 1915. C-D.—A cow (No. 562) and her calf, showing the effect of a 
ration of wheat embryo, corn starch, and corn stover. E.—A cow (No. 
654) and her calf, showing the effect of a ration of wheat grain, casein, 


PLATE 31. A~B.—Cow 642 and her calf, showing the effect of a ration of corn 
grain, wheat straw, and alfalfa hay. C-D.—Cow 643 and her calf, show- 
ing the effect of a ration of corn grain, wheat straw, and alfalfa hay. 

E-F .—The calf of cow 636, showing the effect of a ration of wheat grain, 

wheat straw, and alfalfa hay. ............ cc ce ceceseececereetesvevecseuee 
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PLATE 32. A-B.—A cow (No. 648) and her calf, showing the effect in 1915 of a 
ration of wheat grain, wheat straw, and alfalfa hay. C-D.—The same cow 
(No. 648), showing the effect in 1916 of the second gestation on the same 
ration, wheat grain, wheat straw, and alfalfahay. E.—A cow (No. 662) and 
her calf, showing the effect of a ration of corn meal, starch, wheat embryo, 
AE CONNE TIVGE 5.8 OOS aS evs VII. SUE MORAG 2058 aS 


EVAPORATION FROM THE SURFACES OF WATER AND RIVER-BED MATERIALS 


PLATE 34. A.—Hoff hook gage for evaporation. B.—Evaporation tank 3 after 
a sandstorm. C.—Snow-covered evaporation tanks 4nd 7.............. 
PLATE 35. A.—Three anemometers during a test run. B.—Evaporation 


PLATE 36. A.—Apparatus used for comparison between still and flowing water, 
together with tanks 8, 15, and 3. B.—A heated evaporation tank similar 
1O'NOT ES; BE, WIE He ea EVE FOU SER TG LU th, Rah WED 

PLATE 37. A.—United States Weather Bureau standard pan for class A station. 
B.—United States Geological Survey standard floating tank.............. 

PLATE ‘38. A.—Water-jacketed evaporation tanks of the Fortier type. B.— 
Apparatus for weighing tanks. ........... 0... cscs eceeeecceetevesevecene 


StuDIES ON OaT BREEDING—V: THE F, AND F, GENERATIONS OF A 
CROSS BETWEEN A NAKED-AND A HuLLED Oat 


PLATE 39. A.—A head of the Victor oat, line 262. B.—A head of the naked 
oat, Avena sativa nuda var. inermis. C.—A head of an F, generation 
plant of the cross ? Victor X cd Avena nuda. .........cc eee e cece ee eees 

PLATE 40. A.—Single spikelet of Avena nuda.. B.—Single spikelet of the 
WORE IAG | Sos oR in he ein oracle Rs Dosek Preahe 7 ae SA sania Welop omen ates 

PLATE 41. A.—Glumes of the Victor oat: From left to right—One of the outer, 
sterile, covering glumes, or the gluma; lower flowering glume, the palea 
inferior, and upper flowering glume, the palea superior. B.—Glumes of 
the naked oat: From left to right—One of the glume, palea inferior, and 
OTR BOOTIE io acs» wiv sauts “biaee Sa Fiske Fda’ aed cata ele oe ep uss 

PLATE 42. A.—@ Victor X ¢ Avena nuda F,: A branch of a plant bearing 
biflorous spikelets containing naked kernels. B.—Q Victor X ¢ Avena 

. nuda F,: A white grain showing no pubescence at the base of the lower 
grain. C.—Caryopsis of Avena nuda. .........ccccseeceeeceeeeeneeeeeees 

PLATE 43. A.—@ Victor X ¢ Avena nuda: A head of an F, plant bearing only 
completely hulled grain. B.—@ Victor X ¢ Avena nuda: A head of an F, 
plant bearing only hull-less grain. C.—? Victor X ¢ Avena nuda F;: a, 
Spikelet with intermediately hulled grain; 5, dorsal view of same........ 

PLATE 44. 9 Victor X ¢ Avena nuda F,: Types of grain. From left to right— 
Multiflorous spikelet bearing naked grain, intermediately hulled grain and 
CONOTNETY TTI CRITI 5 5 0iae 6 ob nie cess pnnia rawadydaedieso rie Koes cnn 

PLATE 45. 9 Victor X ¢ Avena nuda F,: Types of grain segregating in the sec- 
ond generation. From left to right—Multiflorous spikelet bearing naked 
grain, spikelet bearing naked grain and showing reduction in number of 
florets, intermediately hulled grain and completely hulled grain......... 

PiateE 46. A.—Lower grain of the Victor oat showing the long but sparse 
pubescence at the sides of the base. B.—? Victor X ¢ Avena nuda F;;: 
Lower grain showing a rather thick pubescence at the sides of the base. 
C.—@ Victor X ¢ Avena nuda F,: Dorsal view of upper grain showing 
pubescence at the sides of the base... .......... cc cece cece eee e cere eeeees 

PLATE 47. 9 Victor X ¢Avena nuda F,: A spikelet showing pubescence on 

both lower and upper graim.........cccccccecccccscccccceeecceesseeeces 
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Two New Camsium MINERS (DIPTERA) 


PLATE 48. A.—Agromyzaaceris: Larva. a, Cephalopharyngeal skeleton; b, pos- 
terior spiracle. B.—Agromyza aceris: Pupa. C.—Agromyza amelanchieris: 
Larva. c, Cephalopharyngeal skeleton; d, posterior spiracle. D.—Agro- 
wyes Gtealatichiarts: PORT id. 5656 OL. Fla Gk 5 ba SORTS Sale ae Nei 


TOUGHNESS OF BITUMINOUS AGGREGATES 


PLaTE 49. A.—Sand. B.—Diabase. C.—Biotite schist. | D.—Quartzote. 
E.—Biotite granite. F.—Biotite gneiss. ............. 060 eo cee cece eee eee 
PLATE 50. A.—Altered diabase porphyry. B.—Feldspathic sandstone. C.— 
Open-hearth slag. D.—Feldspathic quartzite. E.—Chlorite schist. F.— 
Ds scnisesrndiven cae disesecakenneanheankinoase cami wkba hens 


THE CycLAMEN MITE 


PLATE 51. A.—A healthy, a somewhat infested, and a badly infested cycla- 
men plant with the characteristic distortion, dwarfing, and curling of the 
foliage. B.—Flats in a greenhouse containing young cyclamen plants 
just transferred from séeds flats into small pots, showing the proper size 
at the time of the first spraying. ............... 2c cece cee e cece eee eee eeees 

PLATE 52. A.—Cyclamen leaves showing the distortion to the leaves due to 
the attacks of the cyclamen mite. B.—Cyclamen flowers showing the 
streaked parts due to attacks of the mites. C.—A large cyclamen leaf, 
showing the curling and galling effect due to the mites, and young flower 
buds into the. innermost parts of which the mites enter, resulting in the 
streaked flowers shown in figure B. D.—Young cyclamen leaves with 
the peculiar curling due to attacks of the mites, together with an older 
leaf with a slight curling at the lobes caused by mite attacks while the 
leaf was young. E.—A group of eggs of the cyclamen mite.............. 


BIOLOGIC FoRMS OF PUCCINIA GRAMINIS ON CEREALS AND GRASSES 


PLATE 53. Puccinia graminis tritici on wheat, barley, rye and oats 11 days 
after TOCUIMEM 6 !5 6 666 Fs 5b kee el FERRET RR URUIN ERAN BUS we oes 
PLATE 54. Puccinia graminis tritici compacti on wheat, barley, rye, and oats 
10 days after inoculation. ....... 2... ccc cece cece cece eee ence teen eeeee 
PLATE 55. A.—Puccinia graminis tritici compacti on Triticum vulgare, barley, 
and Triticum compactum—that is on common wheat, barley, and club 
wheat. B.—Puccinia graminis tritici on Triticum vulgare barley and 
Triticum compactum—that is, on common wheat, barley, and club wheat. . 
PLATE 56. Puccinia graminis secalis on wheat, barley, rye, and oats........... 
PLATE 57. Puccinia graminis avenae on wheat, barley, rye, and oats........... 
PLATE 58. Puccinia graminis phleipratensis on wheat, barley, rye, oats, and 
FOE TTONOIIE og oo Rats CCC CRS C CETTE CTT OECROTET TCO E TT Ceres tts 
PLATE 59. Puccinia graminis agrostis on wheat, barley, rye, oats, and Agrostis 


A Nursery Buiicut or CEDARS 


PLATE 60. A.—A 2-year-old seedling of Juniperus virginiana growing under 
field conditions, typically affected by red-cedar blight. B.—Thuja 
orientalis: a, inoculated at wounds in outer cortex with single spore cul- 
CHEORCE FRNT OO SD CUMIN co os thcincs, 6 boo e sande bk cena wncedcpwcdecence 

PLATE 61. Spore horns of Phoma sp. upon Juniperus virginiana resulting from 
inoculation with single spore cultures under greenhouse conditions. ....... 
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ForRMATION OF “BLACK ALKALI’’ (SoprluM CARBONATE) IN CALCAREOUS SOILS 


PLATE 62. A.—One-year-old lemon seedlings, showing the effect of additions 
of lime and manure to the soil. B.—Two-and-one-half-month-old lemon 
seedlings, showing the effect of alkali crust on ground. C.—Reservoirs, 
showing the effect of a lime hardpan upon the formation of black alkali... 


FURTHER STUDIES OF THE Mosaic DISEASE oF ToBACcO 


PLATE 63. Leaves of tobacco showing method of severing the midrib and 
lateral veins in studying the distribution of the virus from the point of 
inoculation. Leaf A, midrib severed at base. Leaf B, lateral veins on 
both sides of midrib severed. Leaf C, lateral veins on one side of midrib 
severed 


TEXT FIGURES | 


DaILy VARIATION OF WATER AND Dry MATTER IN THE LEAVES OF CORN AND 
THE SORGHUMS 


Fic. 1. Graphs showing the amount of water and dry matter in the leaves of 
corn, kafir, and milo for July 28 and 29, 1914, and the evaporation for 
the corresponding period ........... 0.00. c cece cece cece nee nena 

2. Graphs showing the amount of water and dry matter in the leaves of 
corn, kafir, and milo for August 3 and 4, 1914, and the evaporation 
for the corresponding period. ............ 00.0. e cc cece ce eee eee eens 

3. Graphs showing the amount of water and dry matter in the leaves of 
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